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gggcccgggg aggtggctga gctccccggg 
tttcctctct cctccctggc caatctgttt 



3 <110> APPLICANT: Liedtke, Wolfgang 

4 Heller, Stefan 

5 Hudspeth, Albert J. 

6 Friedman, Jeffrey M . 

8 <120> TITLE OF INVENTION: VR-OAC, AN OSMOTICALLY ACTIVATED CHANNEL PROTEIN, NUCLEIC 
ACIDS ENCODING 

IT, AND USES THEREOF 
<130> FILE REFERENCE: 600-1-287N 

<140> CURRENT APPLICATION NUMBER: US 10/027,828 
<141> CURRENT FILING DATE: 2001-10-25 
<150> PRIOR APPLICATION NUMBER: US 60/243,568 
<151> PRIOR FILING DATE: 2000-10-26 
19 <160> NUMBER OF SEQ ID NOS : 20 
21 <170> SOFTWARE: Patentln version 
<210> SEQ ID NO: 1 
<211> LENGTH: 2842 
<212> TYPE: DNA 
<213> ORGANISM: Homo sapiens 
<400> SEQUENCE: 1 
atggcggatt ccagcgaagg cccccgcgcg 
31 gatgagagtg gcaccccagg tggggaggct 

33 gagggggagg atggctccct ttcgccctca ccggctgatg ccagtcgccc tgctggccca 
35 ggcgatgggc gaccaaatct gcgcatgaag ttccagggcg ccttccgcaa gggggtgccc 
37 aaccccatcg atctgctgga gtccacccta tatgagtcct cggtggtgcc tgggcccaag 
39 aaagcaccca tggactcact gtttgactac ggcacctatc gtcaccactc cagtgacaac 
41 aagaggtgga ggaagaagat catagagaag cagccgcaga gccccaaagc tcccgcccct 
43 cagccgcccc ccatcctcaa agtcttcaac cggcccatcc tctttgacat cgtgtcccgg 
45 ggctccactg ctgacctgga cgggctgctc ccattcttgc tgacccacaa gaaacgccta 
47 actgatgagg agtttcggga accatctacg gggaagacct gcctgcccaa ggccttgctg 
49 aacctgagca atggccgcaa cgacaccatc cctgtgctgc tggacatcgc ggagcgcacc 
51 ggcaacatga gggagttcat taactcgccc ttccgtgaca tctactatcg agggcagaca 
53 gccctgcaca tcgccattga gcgtcgctgc aaacactacg tggaacttct cgtggcccag 
55 ggagctgatg tccacgccca ggcccgtggg cgcttcttcc agcccaagga tgaggggggc 
57 tacttctact ttggggagct gcccctgtcg ctggctgcct gcaccaacca gccccacatt 
59 gtcaactacc tgacggagaa cccccacaag aaggcggaca tgcggcgcca ggactcgcga 
61 ggcaacacag tgctgcatgc gctggtggcc attgctgaca acacccgtga gaacaccaag 
63 tttgttacca agatgtacga cctgctgctg ctcaagtgtg cccgcctctt ccccgacagc 
65 aacctggagg ccgtgctcaa caacgacggc ctctcgcccc tcatgatggc tgccaagacg 
67 ggcaagattg gggtctttca gcacatcatc cggcgggagg tgacggatga ggacacacgg 
69 cacctgtccc gcaagttcaa ggactgggcc tatgggccag tgtattcctc gctttatgac 
71 ctctcctccc tggacacgtg tggggaagag gcctccgtgc tggagatcct ggtgtacaac 
73 agcaagattg agaaccgcca cgagatgctg gctgtggagc ccatcaatga actgctgcgg 
75 gacaagtggc gcaagttcgg ggccgtctcc ttctacatca acgtggtctc ctacctgtgt 
77 gccatggtca tcttcactct caccgcctac taccagccgc tggagggcac accgccgtac 
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79 ccttaccgca ccacggtgga ctacctgcgg ctggctggcg aggtcattac gctcttcact 1560 

81 ggggtcctgt tcttcttcac caacatcaaa gacttgttca tgaagaaatg ccctggagtg 1620 

83 aattctctct tcattgatgg ctccttccag ctgctctact tcatctactc tgtcctggtg 1680 

85 atcgtctcag cagccctcta cctggcaggg atcgaggcct acctggccgt gatggtcttt 174 0 

87 gccctggtcc tgggctggat gaatgccctt tacttcaccc gtgggctgaa gctgacgggg 1800 

89 acctatagca tcatgatcca gaagattctc ttcaaggacc ttttccgatt cctgctcgtc 1860 

91 tacttgctct tcatgatcgg ctacgcctca gccctggtct ccctcctgaa cccgtgtgcc 1920 

93 aacatgaagg tgtgcaatga ggaccagacc aactgcacag tgcccactta cccctcgtgc 1980 

95 cgtgacagcg agaccttcag caccttcctc ctggacctgt ttaagctgac catcggcatg 2040 

97 ggcgacctga gatgctgagc agcaccaagt accccgtggt cttcatcatc ctgctggtga 2100 

99 cctacatcat cctcaccttt gtgctgctcc tcaacatgct cattgccctc atgggcgaga 2160 

101 cagtgggcca ggtctccaag gagagcaagc acatctggaa gctgcagtgg gccaccacca 2220 

103 tcctggacat tgagcgctcc ttccccgtat tcctgaggaa ggccttccgc tctggggaga 2280 

105 tggtcaccgt gggcaagagc tcggacggca ctcctgaccg caggtggtgc ttcagggtga 2340 

107 atgaggtgaa ctggtctcac tggaaccaga acttgggcat catcaacgag gacccgggca 2400 

109 agaatgagac ctaccagtat tatggcttct cgcataccgt gggccgcctc cgcagggatc 24 60 

111 gctggtcctc ggtggtaccc cgcgtggtgg aactgaacaa gaactcgaac ccggacgagg 2520 

113 tggtggtgcc tctggacagc atggggaacc cccgctgcga tggccaccag cagggttacc 2580 

115 cccgcaagtg gaggactgat gacgccccgc tctagggact gcagcccagc cccagcttct 2640 

117 ctgcccactc atttctagtc cagccgcatt tcagcagtgc cttctggggt gtccccccac 2700 

119 accctgcttt ggccccagag gcgagggacc agtggaggtg ccagggaggc cccaggaccc 2 7 60 

121 tgtggtcccc tggctctgcc tccccaccct ggggtggggg ctcccggcca cctgtcttgc 2820 

123 tcctatggag tcacataagc ca 2842 

126 <210> SEQ ID NO: 2 

127 <211> LENGTH: 871 

128 <212> TYPE: PRT 

129 <213> ORGANISM: Homo sapiens 
131 <400> SEQUENCE: 2 

133 Met Ala Asp Ser Ser Glu Gly Pro 

134 1 5 

137 Glu Leu Pro Gly Asp Glu Ser Gly 

138 20 

141 Leu Ser Ser Leu Ala Asn Leu Phe 

142 35 40 
14 5 Pro Ser Pro Ala Asp Ala Ser Arg 
146 50 55 

149 Pro Asn Leu Arg Met Lys Phe Gin 

150 65 70 

153 Asn Pro lie Asp Leu Leu Glu Ser 

154 85 

157 Pro Gly Pro Lys Lys Ala Pro Met 

158 100 

161 Tyr Arg His His Ser Ser Asp Asn 

162 115 120 

165 Glu Lys Gin Pro Gin Ser Pro Lys 

166 130 135 

169 lie Leu Lys Val Phe Asn Arg Pro 

170 145 150 
173 Gly Ser Thr Ala Asp Leu Asp Gly 
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273 He Val Ser Ala Ala Leu Tyr Leu Ala Gly He Glu Ala Tyr Leu Ala 

274 565 570 575 

277 Val Met Val Phe Ala Leu Val Leu Gly Trp Met Asn Ala Leu Tyr Phe 

278 580 585 590 

281 Thr Arg Gly Leu Lys Leu Thr Gly Thr Tyr Ser He Met He Gin Lys 

282 595 600 605 

285 He Leu Phe Lys Asp Leu Phe Arg Phe Leu Leu Val Tyr Leu Leu Phe 

286 610 615 620 

289 Met He Gly Tyr Ala Ser Ala Leu Val Ser Leu Leu Asn Pro Cys Ala 

290 625 630 635 640 

293 Asn Met Lys Val Cys Asn Glu Asp Gin Thr Asn Cys Thr Val Pro Thr 

294 645 650 655 

297 Tyr Pro Ser Cys Arg Asp Ser Glu Thr Phe Ser Thr Phe Leu Leu Asp 

298 660 665 670 

301 Leu Phe Lys Leu Thr He Gly Met Gly Asp Leu Glu Met Leu Ser Ser 

302 675 680 685 

305 Thr Lys Tyr Pro Val Val Phe He He Leu Leu Val Thr Tyr He He 

306 690 695 700 

309 Leu Thr Phe Val Leu Leu Leu Asn Met Leu He Ala Leu Met Gly Glu 

310 705 710 715 720 

313 Thr Val Gly Gin Val Ser Lys Glu Ser Lys His He Trp Lys Leu Gin 

314 ^ 725 730 735 

317 Trp Ala Thr Thr He Leu Asp He Glu Arg Ser Phe Pro Val Phe Leu 

318 740 745 750 

321 Arg Lys Ala Phe Arg Ser Gly Glu Met Val Thr Val Gly Lys Ser Ser 

322 755 760 765 

325 Asp Gly Thr Pro Asp Arg Arg Trp Cys Phe Arg Val Asn Glu Val Asn 

326 770 775 780 

329 Trp Ser His Trp Asn Gin Asn Leu Gly He He Asn Glu Asp Pro Gly 

330 785 790 795 800 

333 Lys Asn Glu Thr Tyr Gin Tyr Tyr Gly Phe Ser His Thr Val Gly Arg 

334 805 810 815 

337 Leu Arg Arg Asp Arg Trp Ser Ser Val Val Pro Arg Val Val Glu Leu 

338 820 825 830 

341 Asn Lys Asn Ser Asn Pro Asp Glu Val Val Val Pro Leu Asp Ser Met 

342 835 840 845 

345 Gly Asn Pro Arg Cys Asp Gly His Gin Gin Gly Tyr Pro Arg Lys Trp 

346 850 855 860 

349 Arg Thr Asp Asp Ala Pro Leu 

350 865 870 

353 <210> SEQ ID NO: 3 

354 <211> LENGTH: 3116 

355 <212> TYPE: DNA 

356 <213> ORGANISM: Homo sapiens 

358 <400> SEQUENCE: 3 

359 agctatgacc atgattacgc caagctattt aggtgacact atagaatact caagctatgc 
361 atccaacgcg ttggagctct cccatatggt cgacctgcag cggccgcgaa ttcactagtg 
363 attatggcgg attccagcga aggcccccgc gcggggcccg gggaggtggc tgagctcccc 
365 ggggatgaga gtggcacccc aggtggggag gcttttcctc tctcctccct ggccaatctg 
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367 tttgaggggg aggatggctc cctttcgccc tcaccggctg atgccagtcg ccctgctggc 300 

369 ccaggcgatg ggcgaccaaa tctgcgcatg aagttccagg gcgccttccg caagggggtg 360 

371 cccaacccca tcgatctgct ggagtccacc ctatatgagt cctcggtggt gcctgggccc 420 

373 aagaaagcac ccatggactc actgtttgac tacggcacct atcgtcacca ctccagtgac 480 

375 aacaagaggt ggaggaagaa gatcatagag aagcagccgc agagccccaa agcccctgcc 540 

377 cctcagccgc cccccatcct caaagtcttc aaccggccta tcctctttga catcgtgtcc 600 

379 cggggctcca ctgctgacct ggacgggctg ctcccattct tgctgaccca caagaaacgc 660 

381 ctaactgatg aggagtttcg agagccatct acggggaaga cctgcctgcc caaggccttg 720 

383 ctgaacctga gcaatggccg caacgacacc atccctgtgc tgctggacat cgcggagcgc 780 

385 accggcaaca tgcgggagtt cattaactcg cccttccgtg acatctacta tcgaggtcag 840 

387 acagccctgc acatcgtcat tgagcgtcgc tgcaaacact acgtggaact tctcgtggcc 900 

389 cagggagctg atgtccacgc ccaggcccgt gggcgcttct tccagcccaa ggatgagggg 960 

391 ggctacttct actttgggga gctgcccctg tcgctggctg cctgcaccaa ccagccccac 1020 

393 attgtcaact acctgacgga gaacccccac aagaaggcgg acatgcggcg ccaggactcg 1080 

395 cgaggcaaca cagtgctgca tgcgctggtg gccattgctg acaacacccg tgagaacacc 1140 

397 aagtttgtta ccaagatgta cgacctgctg ctgctcaagt gtgcccgcct cttccccgac 1200 

399 agcaacctgg aggccgtgct caacaacgac ggcctctcgc ccctcatgat ggctgccaag 1260 

401 acgggcaaga ttgggatctt tcagcacatc atccggcggg aggtgacgga tgaggacaca 1320 

403 cggcacctgt cccgcaagtt caaggactgg gcctatgggc cagtgtattc ctcgctttat 1380 

405 gacctctcct ccctggacac gtgtggggaa gaggcctccg tgctggagat cctggtgtac 1440 

407 aacagcaaga ttgagaaccg ccacgagatg ctggctgtgg agcccatcaa tgaactgctg 1500 

409 cgggacaagt ggcgcaagtt cggggccgtc tccttctaca tcaacgtggt ctcctacctg 1560 

411 tgtgccatgg tcatcttcac tctcaccgcc tactaccagc cgctggaggg cacaccgccg 1620 

413 tacccttacc gcaccacggt ggactacctg cggctggctg gcgaggtcat tacgctcttc 1680 

415 actggggtcc tgttcttctt caccaacatc aaagacttgt tcatgaagaa atgccctgga 1740 

417 gtgaattctc tcttcattga tggctccttc cagctgctct acttcatcta ctctgtcctg 1800 

419 gtgatcgtct cagcagccct ctacctggca gggatcgagg cctacctggc cgtgatggtc 1860 

421 tttgccctgg tcctgggctg gatgaatgcc ctttacttca cccgtgggct gaagctgacg 1920 

423 gggacctata gcatcatgat ccagaagatt ctcttcaagg accttttccg attcctgctc 1980 

425 gtctacttgc tcttcatgat cggctacgct tcagccctgg tctccctcct gaacccgtgt 2040 

427 gccaacatga aggtgtgcaa tgaggaccag accaactgca cagtgcccac ttacccctcg 2100 

429 tgccgtgaca gcgagacctt cagcaccttc ctcctggacc tgtttaagct gaccattggc 2160 

431 atgggcgacc tggagatgct gagcagcacc aagtaccccg tggtcttcat catcctgctg 2220 

433 gtgacctaca tcatcctcac ctttgtgctg ctcctcaaca tgctcattgc cctcatgggc 2280 

435 gagacagtgg gccaggtctc caaggagagc aagcacatct ggaagctgca gtgggccacc 2340 

437 accatcctgg acattgagcg ctccttcccc gtattcctga ggaaggcctt ccgctctggg 2400 

439 gagatggtca ccgtgggcaa gagctcggac ggcactcctg accgcaggtg gtgcttcagg 24 60 

441 gtggatgagg tgaactggtc tcactggaac cagaacttgg gcatcatcaa cgaggacccg 2520 

443 ggcaagaatg agacctacca gtattatggc ttctcgcata ccgtgggccg cctccgcagg 2580 

445 gatcgctggt cctcggtggt accccgcgtg gtggaactga acaagaactc gaacccggac 2640 

447 gaggtggtgg tgcctctgga cagcatgggg aacccccgct gcgatggcca ccagcagggt 2700 

449 tacccccgca agtggaggac tgatgacgcc ccgctctagg gactgcagcc cagccccagc 2760 

451 ttctctgccc actcatttct agtccagccg catttcagca gtgccttctg gggtgtcccc 2820 

453 ccacaccctg ctttggcccc agaggcgagg gaccagtgga ggtgccaggg aggccccagg 2880 

455 accctgtggt cccctggctc tgcctcccca ccctggggtg ggggctcccg gccacctgtc 2940 

457 ttgctcctat ggaatcacta gtgaattccc gcggccgcca tggcggccgg gagcatgcga 3000 

459 cgtcgggccc aattcgccct atagtgagtc gtattacaat tcactggccg tcgttttaca 3060 

461 acgtcgtgac tgggaaaacc ctgcgttacc caacttaatc gccttgcagc acatcc 3116 
464 <210> SEQ ID NO: 4 
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